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ABSTRACT 

This case study is concerned with 3 major innovations 
in higher education in England and Wales; creation of the National 
Council for Technological Awards, designation of 10 colleges of 
advanced technology, and designation of 30 polytechnics formed from 
existing colleges or groups of colleges. Following a suggested 
outline, this book includes; an introduction explaining objectives, 
the scope of the study and methods used; a general description of the 
reforms and their relationship to the country , s educational and 
social systems; an analysis of the innovations in relation to 
expanding enrollments, size and growth problems and their translation 
into building concepts; and the provision of equal educational 
opportunity. The reforms are also analyzed with regard to: curricular 
changes such as interdisciplinary studies, the creation of 
institutions specializing in particular fields, organizational 
structure including institutional autonomy, administration and 
management, recruitment and status of teachers, teaching and 
research, teacher-student relations, and the role of students in the 
academic community. Consideration is given to the changing role of 
higher education in society, the incorporation of evaluation and 
planning methods in the new institutions, and planning. A lengthy 
appendix contains tabular data, (JS) 
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technical education 
in the 

UNITED KINGDOM 

by 

Tyrell BURGESS and John PRATT 



ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT 



The Organisation for Economic Co-operation and Devel- 
opment ( OECD), was set up under a Convention signed 
in Paris on 14th December * I960* which provides that the 
OECD shall promote policies designed : 

— to achieve the highest sustainable economic growth 
and employment and a rising standard of living in 
Member countries * while maintaining financial sta » 
bility* and thus to contribute to the development of 
the world economy ; 

— to contribute to sound economic expansion in Member 
as well as non-member countries in the process of 
economic development ; 

— ' to contribute to the expansion of world trade on a 
multilateral , non-discrimmatory basis in accordance 
with international obligations * 

The Members of OECD are Austria * Belgium , Canada * 
Denmark * Finland \ France , the Federal Republic of Germany* 
Greece* Iceland* Ireland* Italy * Japan , Luxembourg* the 
Netherlands * Norway , Portugal * Spain , Sweden * Switzerland^ 
Turkey * the United Kingdom and the United States , 



FOREWORD 



Whereas in the nineteen-fifties and the early sixties, the notion of 
‘educational investment” attracted the greatest attention, it is now increas- 
ingly recognized that educational systems in general, and higher education 
in particular, cannot adequately respond to the needs of the economy and 
society unless they are subjected to more or less profound adaptations 
implying equally important innovations. Thus, in many ways, “innovation” 
becomes the key concept in the development of education of the present 
and coming decades. 

Innovation is not of course required or advocated for its own sake, but 
should be understood as a means for fulfilling functions or resolving prob- 
jerns of an urgent nature and which have so far been neglected. The term 
“innovation” as it is used here, and as distinct from “change”, implies 
therefore purposeful orientation. 

The subject covers a very wide range of topics. Innovations in practi- 
cally all educational domains can be considered: curriculum, teaching 
methods, internal structures, administration, equipment, etc. Obviously, no 
single study can cover more than a fraction of this vast area and an 
appropriate delimitation of the field of inquiry is indispensable. It was 
therefore decided that a set of case-studies on innovations as introduced by 
a representative sample of major overall reforms of higher education and 
in some of the newly created universities represented the most suitable 
approach to a study of this problem. 

It does not follow that a new university is necessarily an innovating 
university, or that an overall reform need be, in all circumstances, of a 

radically innovating nature. Furthermore, many important innovations 

of curricula or of teaching methods for example — can be and are being 
introduced in existing universities and without calling for the promulgation 
of an overall reform. The fact remains, however, that in most cases these 
are the two basic tools used to implement innovation in the system as a 
whole or in some of its parts. 

It is in this context that the OECD Committee for Scientific and 
Technical Personnel 'decided to include in its current programme a number 
of case-studies concerning problems of innovation in higher education in 
Member countries. 

The present volume on Technical Education in the United Kingdom is 
the f’fth of this series of case-studies*. It expresses the views of the authors 
and not necessarily those of the Organisation or the British Government. 



1. Replaced by the Education Committee as from July 1970. 

„ . * , The ° th / r four » re: New Universities in the United Kingdom, Three German 

Universities, Reforms in Yugoslavia, French Experience before 1968. 
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COMMON OUTLINE FOR THE PREPARATION 
OF CASE-STUDIES 



The following general guidelines were given to the authors: 



L The case-studies should not be developed in terms of mere descrip- 
tions (of a particular reform or institution) or historical accounts; they 
should be analytical and endeavour to present a critical examination , the 
responsibility for which shall lie with the respective author(s), 

2 . The case-studies should represent a combination of an institution - 
and problem-oriented approach centred around the phenomenon of inno- 
vation. It is not the new institutions or reforms per se which should be 
reviewed and analysed and the case-studies should not engage in a theore- 
tical discussion on problems of higher education, but emphasis should be 
put on the question of how the selected institutions or reforms innovate 
with regard to the particular problems of the common outline. 

3. Each of the case-studies should deal with only a limited number of 
institutions or reforms, although in some cases a wider area may have to 
be covered, i.e, the inclusion of innovations taking place within other 
institutions, old or new. Such an extension would be justified in particular 
if the selected new institutions or reforms do not provide a sufficiently 
representative and significant picture of the innovating process as a whole. 

4. Particular attention should be paid to innovations which have been 
in operation sufficiently long to provide the necessary elements for an 
adequate evaluation of their effectiveness. This evaluation should deal both 
with the intended and the ynpredicted effects of the innovation. Where the 
time-factor does not allow for such evaluation, the analysis should concen- 
trate on the declared or implicit intention of the innovators and also on 
any public discussions they may have generated, 

5. An analysis should be made of the rationale behind all of the 
innovations and consideration given to such questions as to who were the 
initiators and what groups or factors provided support for or resistance to 
the innovations, 

6. The common outline should be considered as a flexible framework; 
authors remain free to decide where, in view of the case considered and of 
its specific national or local context, the emphasis should lie, which points 
should he developed in depth and which should be discussed only briefly 
or omitted altogether. Many, if not all, of the points of the common 
outline are closely interconnected, possibly even overlapping. Given the 
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nature of the subject, these interconnections are inevitable and their analysis 
will throw light on the innovating process as a whole. 

The following common outline was suggested to all authors of case- 
studies on innovation in higher education, as undertaken within the pro- 
gramme of OECD’s Committee for Scientific and Technical Personnel 
fcSTP)* This outline was drawn up at a meeting of the Secretariat of 
OECD and the authors of the first five case-studies in May 1967* 



Specific objectives, scope of study, methods and data used, limitations. 



/) Short overall description of institutions or reforms selected for study; 

//) Their place in the global context of the society and of the education 
system of the country concerned (including considerations on the status of 
the new institutions in relation to older establishments, e,g. problems of 
“ upward mobility ” of institutions of higher education); 

Hi) Factors and circumstances which led to their creation or promulgation- 
initiators, protagonists and supporting groups; resistance and opposition. 



a. Coping with Increased Numbers 

There can be no doubt that this is the most important problem in the 
development of almost all higher education systems. In the framework of 
the case-studies, questions of the following type should be examined: 

— To what extent and in what sense was the promulgation of reform X — 
the creation of Institution(s) Y — directly motivated by the need to cope 
with the past or projected quantitative expansion of enrolments? (Was 
the pressure of numbers a primary or a secondary motive?) What 
statistical evidence can support the answer to this question and how 
has implementation of the reforms — or the building-up of the institu- 
tion (s) — responded to original quantitative expectations ? 

— In case-studies on new institutions the problem of size should also be 
examined: what rationale, and other factors, determined the decision 
on the size of the new institution^)? How is the problem of numbers 
being solved within the framework of the new institution(s) (e.g, sub- 
division of the institution in smaller more or less autonomous units as 
i*> the British collegiate or in the American cluster-college system)? 
What is the actual and projected rate of growth (slow or fast) of the 
new institution(s) and on what rationale is this growth rate based? 

— In what way has the policy concerning the size of new institutions been 
translated into new architectural and building concepts? 

b. Equality of Opportunity 

The higher education systems of all OECD countries have to respond 
not only to the .sheer pressure of numbers but also to the requirements of 
a more equal participation of the different social classes and population 



A . IN TROD UCTION 



B. GENERAL CONTEXT 



C, PROBLEM-ORIENTED ANALYSIS 
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groups, of a better geographic distribution (regional), and of a better 
participation according to sex, 

— To what extent do the analysed institutions or reforms provide new 
answers to these preoccupations? More specifically, have the reforms 
or the institutions under review been innovative with regard to ad- 
mission requirements (problem of access to higher education), with 
respect to scholarship and other student welfare policies? Have any 
new measures been introduced facilitating not only access of students 
from under-privileged classes or population groups to higher education 
but also strengthening the chances of success of these students? To 
what extent does the location of new institutions respond to require- 
ments of a better geographic distribution of post-secondary establish- 
ments (problems of the “ university map ”)? 

c. Content and Structure of Studies , Interdisciplinary Approach 

Problems falling under this heading are widely discussed, and new 
solutions are being introduced, in all OECD countries. In a certain sense it 
might even be said that the most striking features of new institutions of 
higher learning, i.e. the most apparent deviations from the traditional 
pattern, lie in this field: creation of interdisciplinary programmes, combined 
degrees; obligation or possibility for students to take courses belonging to 
different disciplines (major, minor or supporting subjects); obligation or 
possibility for teachers to belong to two or more constituent units of the 
University, etc. 

— What is the rationale behind this type of innovation introduced by the 
new institution(s) or reform(s) ? How were the programme, plan and 
length of studies changed (curriculum reform)? Has a new pattern of 
examinations (degrees) been developed? Does the available experience 
show that original expectations could be fulfilled? What difficulties 
arose and/or how was the arrangement transformed under the influence 
of unforeseen factors and circumstances? 

— Did the new curricula and the new structures of studies bring about 
new architectural and building concepts? Did they have an influence 
on a better utilization of buildings? 

d. Specialization of Institutions of Higher Learning 

The question is more and more widely raised as to whether a single 
institution of higher learning can offer courses in more than a few subject 
areas. In particular, many of the new universities try to specialize in a 
limited number of ureas. At the level of higher education systems as a 
whole, the issue is not only specialization by field of study but differentia- 
tion according to levels, geographic location and functions (e.g. creation of 
short cycle higher education). 

— Has such a type of specialization taken place in the institutions under 
review and, if so, what were the criteria for the choices made? Is 
there any relation between a particular specialization and the geographic 
location of a given new institution? 

— Do the analysed overall reforms contain any significant proposals such 
as the creation or strengthening of a new type of higher education 
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functionally differentiated from the traditional types, and what were 
the rationale and the factors which led to the solution adopted ? 
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e. Organisational Structures, Institutional Autonomy, 

Administration and Management 

In many countries the existing organisational structures (e.g. division 
of universities into faculties) are considered as totally inadequate and inno- 
vations in this field, together with those concerning the interdisciplinary 
approach, appear usually as the most revolutionary aspect of the new 
institutions. Related problems concern responsibilities of members of the 
academic staff, administration and management of institutions of higher 
learning as well as problems of institutional autonomy, of academic freedom 
and of State- University relations. 

— What new organisational structures have been introduced (horizontal 
and vertical units and their interrelations)? What is the degree of orga- 
nisational autonomy of the new units (on the one hand, internally, 
within the framework of the institution, and, on the other externally, 
in relation to the outside world)? 

What new approaches, if any, have the new institutions or the overall 

reforms developed towards the perennial question of university autono- 
my ? Have the new institutions or reforms developed some new type of 
relationship between State and University, and if so, what were the 
consequences in the field of co-ordination of the new institutions with 
the rest of the higher education system ? Have the, new teaching 
methods or the new content of studies in some way modified the 
traditional concept of individual academic freedom (“ Lerfreiheit ”)? 

— How have the roles (authority, rights and responsibilities) of the 
various categories of the academic staff, (heads of department, chair 
holders, middle and junior staff level) been modified as compared with 
the traditional patterns? Can oik speak of a new role of the faculty 
in the decision-making process in general and in the process of inno- 
vation in particular? 

— . What new administrative mechanisms have been set up? Are new 
scientific methods of administration (e.g. computer techniques) being 
extensively used? 

f. Recruitment and Status of Teachers 

For many countries the lack of qualified teachers represents the major 
bottleneck in the present and future development of higher education. A 
solution to this problem might depend, to a large extent, on better recruit- 
ment policies, improved salary conditions and career prospects. A related 
issue arises in connection with the instructional effectiveness of university 
teachers, and the criteria used for the appointment of such teachers. 

— Have the institutions or reforms under review introduced new solutions 
in this field? Are candidates for teaching jobs sought outside the 
sectors which were traditionally supplying academic personnel (e.g. in 
industry)? Are conditions of employment of foreign teachers made 
easier? Have minimum academic requirements for employment (de- 
grees, publications) changed and have criteria of teaching performance 
been adopted in the selection of staff ? 




g. Teaching and Research 

One of the major criticisms made of higher education in most of the 
OECD Member countries refers to the balance between its teaching and 
research functions, to insufficient linkages between the two, to inappro- 
priate conditions in which one or the other (if not both) have to be 
pursued and, implicitly or explicitly, to the connected problems of rela- 
tions between undergraduate and graduate studies. Innovations in this area 
may pertain to numerous aspects and organisational components of the 
higher education system. 

— How, in general, is the relationship between teaching and research and 
between undergraduate and graduate studies envisaged in the new insti- 
tutions or reforms? What practical measures have been taken in the 
field of curriculum and degree requirements to implement these general 
principles? What arrangements have been made with a view to inte- 
grating (or differentiating) the teaching and research functions of the 
academic staff? If, in the older establishments major differences exist in 
prestige and working conditions between those occupied mainly in 
teaching (of undergraduates) and those in research (or work with 
graduates), have the new institution(s) or reforrn(s) changed this situa- 
tion? How do enrolment growth rates (actual and projected) at the 
undergraduate level compare with those at the graduate level? Have 
any special arrangements been made to promote fundamental research 
as distinct from applied research? 1$ there any special effort being made 
with a view to training research workers (“ teaching of research 55 )? 
If the institutions and reforms under review are fostering research 
contracts with outside bodies (government, industry), what are the 
overall effects of this new relationship which is thus being built into 
higher education establishments? 

h- Organisation and Methods of Teaching; Teacher-Student Relations 

It is very often said that one of the major weaknesses in present higher 
education systems is the lack of contact between professor and student, in 
other words, the depersonalization of higher education. Many of the inno- 
vations introduced (both by the new institutions and by overall reforms) are 
intended to remedy this situation. The most obvious solution is to improve 
the teacher/ student ratio, but this, for financial and other reasons, is also 
the most difficult solution and, in any case, only a partial one. Much will 
depend on the teaching methods: “cours magistraux”, team teaching, 

tutorial system, seminar and small group work, utilization of new teaching 
media, the amount of time which the different categories of teachers ac- 
tually devote to students both within and outside the class periods or 
formal “office hours 5 ’, etc. 

— To what extent does the teacher/student ratio (overall and by field 
of study) in the new institutions differ from the ratios in the older 
establishments? Can a more sophisticated indicator be established, 
comparing, for the traditional and new institutions, the size of classes, 
the length of time during which each student is in contact with his 
teachers, the number of courses (seminars, lectures), given by the 
various categories of teachers (“density of teaching 55 )? What is the 
relative importance of formal and informal, organised and unorganised, 
contact between student and teacher? 
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— Which of the above-mentioned teaching methods (large-class lectures, 
seminars, tutorials, etc.) or what combination are given emphasis? 
Which method or combination is considered most and least effective 
according to fields and levels of study (optimum size of class)? What 
role has been assigned to new teaching media? What is the new or 
proposed structure of the teaching staff (number in senior, middle and 
junior level categories and their respective roles with regard to stu- 
dents)? What are the new arrangements with respect to student orien- 
tation and counselling? 

— What physical facilities have been provided to facilitate closer contacts 
between teachers and students? 

i. Rote and Status of Students in the Academic Community 

Two types of problems should be raised under this point: a) those 
concerning the participation of students in the decision-making process 
within their respective universities or other institutions of higher education, 
and b ) those concerning their living conditions, residence, and material 
welfare in general. 

— What innovations concerning these fields have been introduced in the 
institutions or reforms analysed ? Are the new institutions deviating 
from the traditional pattern, for example in respect to the role of 
students in the determination of the structure and content of pro- 
grammes or of admission requirement? What mechanisms are being 
used to ensure increased student participation in the decision-making 
process? Did these innovations have any important effect on the 
phenomenon of “ students’ unrest ** ? 

— To what extent do students participate in the innovation process itself; 
by what means? 

— What was the rationale for deciding that the institutions under review 
should be resident or non-resident establishments, with or without a 
campus? Why has a particular type of residence (e,g. collegiate versus 
simple hall of residence) been adopted. How has the relation between 
resident and non-resident students been solved? How have the connected 
architectural and building problems been solved ? What other inno- 
vations have been introduced concerning the material conditions of 
students (part-time employment, loans)? 

j. Higher Education and the Outside World 

In many countries a major complaint about higher education is the 
latter’s relative isolation from the outside economy and society in general, 
and from industry in particular* Modern higher education establishments 
should in this respect fulfil, it is said, several types of functions all of 
which, in a certain sense, may be grouped under the heading “Public 
Service Concept”, This implies a more active role in such areas as adult 
and continuing education, extension services, research contracts with gov- 
ernment and industry, etc. But successful innovations in these fields might 
often require a radical change in the prevailing idea of the university, i.e. 
in the concept of its place and role within society. 

— Do the new institutions or reforms embody a new concept of the 
functions of higher education within society? 
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— What contacts have been established between the new institutions of 
higher learning and the surrounding community? Which groups and 
sectors of the economy and society appeared as most (least) willing to 
enter into co-operative arrangements with the new institutions? To 
what extent and in what way could the new institutions find support 
(e.g. research grants, scholarships* equipment) in industry and, vice 
versa , what new services are they providing for industrial firms (e.g. 
refresher courses)? 

— Has a new approach to adult and continuing education been developed? 

— Have extended linkages with the outside world led to any unforeseen 
problems and difficulties? Did the creation of the new institutions have 
a latent stimulating effect on the surrounding community (not directly 
related to the organised and institutional contacts, e.g, creation of 
various new services* shops, cultural activities, entertainment)? 

k, Evaluation and Planning 

Need for improvement in these areas is felt very widely. New tech- 
niques are being developed (e.g. systems analysis) and special mechanisms 
are being built into new institutions or reformed systems (planning and/or 
evaluation units) in order to fulfil this need. 

— What are the respective solutions implemented in the institutions or 
reforms under review? Is self-evaluation and self-study considered as 
an . integral part of the administration and planning of the new insti- 
tutions? What difficulties had or have to be overcome in order to 
strengthen the planning process (at the level of the institutions or of 
the system)? What measures, if any, have been taken to ensure com- 
patibility between institutional and national planning objectives? 

l. Cost and Financing 

Most if not all of the innovations analysed have cost and financial 
implications which should be examined. This can be done either in connec- 
tion with almost all the eleven preceding problem areas or under a special 
separate heading. If the former solution is adopted, there should be a 
summing-up section on this point. The types of questions to be raised in 
both instances are as follows: 

— Have the different innovations generated additional or increased expen- 
diture or, on the contrary, have they produced savings or decreased 
unit costs? Have they made new financial resources available (e.g. 
innovations in the field of university-industry relations) ? How do the 
overall costs and financing mechanisms of the new institutions compare 
with those of the older establishments? 



D. CONCLUSION 

Summary of main findings of the study with particular reference to the 
most important innovations encountered. 
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This case study is concerned with three major innovations in higher 
education in England and Wales: the creation of the National Council for 
Technological Awards (NCTA), the designation of ten colleges of advanced 
technology (CATs) and later of 30 polytechnics. Its object is to understand 
the fastest growing and most radically innovating sector of post-school 
education in this country. 

Although the three parts of the study are intimately interconnected 
and cannot be fully understood apart from each other, they have developed 
over different periods of time. The NCTA pre-dated the CATs by a year, 
and it offered these colleges the academic basis for development. Later, 
transformed into the Council for National Academic Awards, it performed 
and is still performing the same service for polytechnics. Essentially both 
councils offer institutions other than universities the chance to create degree- 
level courses themselves, with the assurance and support of external moder- 
ation and assessment. This process is still developing and innovating. 

The colleges of advanced technology are an example of a different 
method of innovation, in this case of creating institutions of higher educa- 
tion out of existing colleges whose functions have hitherto been different. 
The traditional way of founding universities in England has been to start 
from scratch — and there were many who believed that any attempt to do 
what the CATs eventually did was doomed to failure. Today the develop- 
ment is complete: The CATs are all universities or university colleges. Its 
consequences and implications both for the institutions themselves and for 
university education as a whole are clea. and we have described them in 
this study. With polytechnics, yet another method of innovation is being 
attempted: this time, to create a kind of institution of higher education, 
hitherto unknown in England, out of existing colleges or groups of colleges. 
The policy, recognizing and accepting a second “comprehensive” sector of 
higher education alongside the universities is only now being put into effect. 
We describe these early developments and examine their chances of success. 

The methods used in the study have been twofold: first, to collect and • 
analyse the available material (published and unpublished) on the institutions 
by a series of visits, interviews and discussions. The limitation of this is 
that we have not been able to undertake our own sociological surveys. We 
ought to say, however, that our own work and the work of others has not 
led us to suspect that such surveys would materially affect our conclusions. 
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There is one exception to this limitation. In the course of our work in 
the Unit, we have undertaken a complete study of the staffs of the colleges 
of advanced technology, and we have drawn on this where appropriate. 

Like the others in the present series, this case study is based on the 
Common Outline drawn up by the Secretariat of OECD and confirmed by 
a meeting of the authors. The Outline proved to be particularly apt and 
helpful, and we wish to record our appreciation of the contribution of the 
Secretariat, particularly of Dr. L. Cerych and Miss D. Furth. 

We should like to acknowledge the kindness we have received from 
the vice-chancellors and principals of the ten former colleges of advanced 
technology, their Registrars and administrative staffs, and particularly Sir 
Peter Venables, for his help and encouragement. We must thank, too, 
Mr. Hornby and the staff of the Council for National Academic Awards, 
and the principals of potential polytechnics who gave us data. Also Jennifer 
Pinney and the secretarial and administrative staff of the Unit, Bette Jory, 
Mary Shelley, Pam Mounsey and Cathy Peile have given us invaluable 
assistance. John King has made many constructive suggestions, Peter 
Harper’s help was extremely useful. Finally, to our research assistants 
Roger Llewelyn, David Hollingsworth and particularly Peter Garner we are 
especially grateful. 



Tyrell Burgess 
John Pratt 
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INTRODUCTION: 

THE DEVELOPMENT OF TECHNICAL EDUCATION 



Neither the National Council for Technological Awards and the Dip. 
Tech, nor the colleges of advanced technology and the polytechnics can be 
understood outside the context of the history of technical education in 
England, As with all English education the origin of technical education lay 
with private initiative, but the Government also took a sporadic interest 
from the beginning, and some of the most important developments were 
due to Government initiative. 

Even in the eighteenth century mutual improvement societies of work- 
men had organised evening classes, but the establishment of mechanics’ 
institutes in the early nineteenth century marks the effective beginning of 
technical education. Many of the colleges in this case study can be traced 
directly back to a mechanics institute. The institutes provided evening 
classes in the principles underlying various trades. Their failure to offer 
practical instruction and the workers’ lack of elementary education gave 
them a pattern of initial enthusiasm, followed by decline (as they ceased 
to attract the workers for whom they were intended) into middle class 
philosophical and literary societies. Only in 1868 with the founding of the 
London Artisan’s Club was instruction in trades and crafts offered and 
supported by the trades unions. 

There were, at the same time, some outstanding individual initiatives, 
supported by the Queen’s husband, Prince Albert. These had led to the 
founding of bodies like the Royal College of Chemistry and the Museum of 
Economic Geology in the early nineteenth century. In the latter part of the 
century, the philanthropist Quinton Hogg founded the Polytechnic 1 in 
London to attract those who would not normally have gone to evening 
classes with opportunities for recreation, social intercourse and education. 
The Polytechnic’s trade classes were a great success, and there were 5,000 
students within a year of its opening. 

The first technical college in England was opened, with adequate 
laboratories and workshops, in 1881 by the City and Guilds of London 
Institute, which also established national examinations in technical craft 
and trade subjects and founded another college offering three-year courses in 
engineering. Nine other “polytechnics” were started in London before the 



1, This name has now been given lo new institutions in the White Paper of 1966. 
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end of the century, when an Act of Parliament enabled City charities to 
be used for this purpose. 

Government initiative in technical education began after the Great 
Exhibition of 1851, at the instigation of those few individuals who saw 
that England’s industrial supremacy was threatened by foreign competition. 
A Science and Art Department was set up which set examinations and 
supported science schools in which the teachers were paid on the basis of 
examination results. After a number of Royal Commissions had agreed that 
the state of science instruction was extremely unsatisfactory, the Govern- 
ment acted in the 1880s and 1890s. The Local Government Act created 
competent local authorities to whom powers and duties could be given, 
and the Technical Instruction Act said these local authorities could supply 
or aid technical instruction from the rates (local property taxes). In fact, 
the first educational activity in England supported by local authorities was 
technical instruction. Elementary education was the responsibility of separate 
school boards, and joined technical and secondary education under the local 
authorities only in 1902, 

As the Local Taxation (Customs and Excise) Act was going through 
Parliament an enterprising MP slipped in a subsection empowering local 
authorities to spend their share of certain customs and excise duties on 
technical education. By the turn of the century the amount of this "whiskey 
money” spent on technical education was nearly £900,000 — or nearly 
90% of all public expenditure for this purpose. In the last ten years of the 
century the whiskey money built 25 technical institutions and over 100 
science schools. 

But in some ways the most significant Government activity was in 
examinations. After the Science and Art Department was merged into the 
new Board of Education in 1899, its examinations were reorganised, and 
part-time technical education was based upon a group-course system: 
in place of single-subject examinations, a candidate had to offer a group of 
subjects. The most important innovation was that the Board endorsed 
certificates awarded by the colleges and schools. 

In the 1920s there was a development of this system which profoundly 
influenced the later experience of the colleges in this case study. The Board 
of Education took the initiative in arranging with the Institution of Mechan- 
ical Engineers for national certificates and diplomas to be awarded jointly 
by the Board and the Institution on examinations in technical colleges. 
Under these arrangements a college prepared its own syllabuses and 
examined its own students. Nobody would claim that innovation or experi- 
ment was common; many colleges simply presented existing syllabuses, and 
uniformity was general. There were also some few cases of cheating. But 
on the whole the most obvious abuses were met by the fact that courses 
had to be approved by the joint committees and that examinations were 
externally assessed. An important principle of the national certificate scheme 
was that classwork, homework and laboratory work counted towards the 
final assessment. This made the final examinations less fearsome, but many 
students dropped out of the courses after relatively unimportant failure 
at earlier stages. The certificates were awarded after part-time study at two 
levels, ordinary and higher (the higher approaching the level of a university 
pass degree) and the diplomas were awarded at both levels after full-time 



study. From the start the part-time certificate courses attracted the most 
students and, although the scheme covered science, chemistry and had been 
extended to include commerce, mechanical and electrical engineering still 
accounted for 80% of the passes, even in 1939. 

For all its faults, the scheme enabled technical colleges to create their 
own syllabuses and run their own examinations for a nationally recognized 
qualification at a time when new university colleges were tied to the 
syllabuses and examinations of the University of London. 

It may seem odd that little mention has been made so far either of the 
universities or of industry. Advocates of advances in technical education, 
from the eighteenth century onwards, complained of massive apathy from 
English industry. Warnings about the danger of competition from foreign 
industry with highly trained manpower with some notable exceptions have 
normally fallen on deaf ears. 

On the other hand, the universities had not, on the whole, seen them- 
selves as providers of technologists. Even in the mid-1950s pure science 
was having to establish itself in many universities. Technology was even 
more suspect. Even those who did graduate through the universities were 
commonly held to be too theoretical and little use in practical problems 
either in the laboratory or in industry. 

We can in fact see growing up two traditions of education in the 
universities and the technical colleges — and the technical college tradition 
was reaching levels of education which had hitherto been confined to 
universities. The two traditions may be crudely summarized as follows: 
the universities were autonomous institutions concentrating on full-time 
students, concerned with knowledge for its own sake, having rigid entrance 
requirements whose influence stretched right down through secondary educa- 
tion; the technical colleges were public institutions run by local authorities, 
accommodating part-time as well as full-time students, concerned with 
professional and vocational education, and being open institutions with few 
formal entrance requirements. Of these, the university tradition was the 
one with a nationally accepted status. 

But by the time of the Second World War the technical colleges were 
turning out more civil, electrical and mechanical engineers. The annual 
output of these in 1943 was: 

Universities and university colleges (including the Royal 

Technical College, Glasgow, the London Polytechnics 

and the Manchester College of Technology) 1,250 

Technical Colleges — Higher National Certificates 

and diplomas I 3 OO 

These figures were given for the Percy Report 1 in 1945, which began 
the debate which produced the innovations we are studying and which is 
continuing to this day. The Percy Report assumed that 1,200 was the limit 
of desirable university expansion in these subjects and left it to the technical 
colleges to produce the rest. There were educational arguments advanced 
for both types of provisions. The universities insisted upon continuous 
academic study with at best vocational experience in industry. The technical 

1. Higher Technological Education, Report of a Special Committee appointed in 
April 1944, HMSO, 1950. 
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colleges required part-time study from students whose major commitment 
was to a full-time job, (It ought to be said that the higher national 
certificates and diplomas were not designed as professional qualifications. 
When they came to be used for this purpose the professional institutions 
demanded additional qualifications for membership. Today one would not 
normally think of producing a table like that in the Percy Report because 
neither the DBS nor the professional institutions regard HNC or HND 
alone as comparable with a degree). 

The Percy Report worried that four-fifths of the HNC candidates were 
trained in evening classes alone, but thought that for two-thirds of them 
part-time study was right. For the remaining third it recommended substan- 
tial periods of continuous full-time study interspersed with work experience 
— the “ sandwich ” principle as it became known. 

The Report also suggested the selection of a limited number of 
technical colleges in which new degree-level technological courses could be 
developed, A new National Council of Technology would he set up to 
award a national qualification of degree standard through an academic 
board of college representatives and independent members. Like the joint 
committees for national certificates, this council would not prescribe 
syllabuses or set and mark examinations, but would prescribe staffing 
and accommodation standards and approve external assessors .for the final 
examination. A sense of tension between the technical colleges and the 
universities was shown by the committee’s failure to agree on whether the 
new award should be called a degree or a diploma. 

The Barlow Report 1 repeated these recommendations for the technical 
colleges and took further a suggestion of Lord Eustace Percy in an appen- 
ded note to his own report that the proposed colleges of technology should 
be treated as a group from which some major university institutions should 
be developed. 

The Percy Report’s numerical suggestions were overtaken by events. 
The flood of ex-servicemen taking degrees and other courses after the war 
meant that the numbers of full-time students reading science and technology 
at universities more than doubled between 1939 and 1951 (as the Barlow 
Committee had recommended), and even after the ex-service surge had 
passed the numbers increased slightly to 29,000 in 1956. These students 
represented 34.5% of all university students as against 26 % in 1930, 

At the same time the numbers of degree-level students in technical 
colleges had also grown rapidly in the face of the ex-service demand. 
The colleges took 10,882 students in 1950, their highest year, of whom 
5,756 took applied science, 4,755 pure science; 5,436 were full-time and 
5,446 part-time. In 1949, 8,772 students in technical colleges were doing 
full-time university degree work (mostly external degrees of London Univer- 
sity) and 11,295 part-time, and to this must be added a large, but un- 
known, number working in the evenings only. 

The Percy Report’s educational thinking was, however, neglected. 
After three years, and a working party recommendation, a National Ad- 
visory Council on Education for Industry and Commerce was set up. 
In 1950 this council recommended (again) that there should be a new 

1. Scientific Manpower, Report of a Committee appointed by the Lord President 
of the Council, HMSO, 1946. 



